libs and the ribs with lagging in place, are illustrated by 1'igs. 151 and 152, prepared from photographs taken of 76-in. tunnel centering used upon work for the Metropolitan Water Board, Boston, Mass., by James Ham-eddy, Chicago, 111., contractor. For these photographs and several others used in chis chapter the authors are indebted to the Blaw Steel Construction Co., of Pittsburg, which has made a specialty of collapsible steel forms.
FORMS FOR SEWERS BUILT OF CONCRETE AND BRICK OR BLOCKS
Many combinations of concrete and brick, stone, blocks or other materials have been used in sewer construction to meet various conditions. Sewers have been built with concrete inverts and brick arches, brick inverts and concrete arches, and both concrete and brick in both invert and arch. The most common combination is the concrete invert with brick, stone or block lining' and concrete arch. Forms for sewers built of brick and concrete arc similar to those used for like purposes for sewers built entirely of either one of these materials. When the invert is lined with brick, allowance must be made in building the forms for the concrete work, for the thickness of the brick and of the joint, which is usually about 1/2 in. thick, between the brick and the concrete. If allowance for this joint is neglected, it means either the cutting out of some of the concrete or the chipping of the brick in order that they may be laid to the correct line and grade.
BUILDING CONCRETE SEWERS IN ONE OR MORE OPERATIONS
Where concrete sewers are built in two or more operations there is likely to be more or less trouble in securing good joints between the horizontal sections and there is usually some finishing required because of rough concrete due to the failure of the centers to fit exactly the concrete of the invert. It has therefore been found advantageous in the construction of a number of small sewers to pour the concrete of both invert and arch at one operation, thus reducing to a minimum the cost of chipping, patching and finishing the inner concrete surface. This has been successfully done in Louisville, Ky., upon sewers ranging from 2 to 4 ft. in diameter, but it is doubtful if it will prove practicable to build much larger sewers by this method.